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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the temperature 
dependency of the leakage current of the capacitor of a 
semiconductor device which has a MIM structure, and 
further, to improve the reliability of the semiconductor 
device. 

SOLUTION: In the manufacturing method of the 
semiconductor device, the film of a barrier insulation layer 6 
is so formed by an atomic-layer chemical vapor-phase 
epitaxy method as to be deposited on a lower electrode 5 of 
its capacitor and on its interlayer insulation film 3, and a 

/Ji^lQQ+KjQ—Q/^nc+ant fjlm 1 iQ SO d^posited on the 
barrier insulation layer 6 as to form a capacitor insulation 
film 8. Also, a barrier insulation layer is further formed on 
the high- dielectric-constant film. In this way, an upper 
electrode 9 covering the capacitor insulation film 8 is so 
provided as to manufacture its capacitor having a MIM 
structure. Hereupon, the flow of the electrons in the film of 
the barrier insulation layer 6 is subjected to a Fowler- 
Nordheim(F-N) tunnel-current mechanism or a direct 
tunnel-current mechanism. 
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3 5A^IIgJ?l OnmCOjESfft^^'iJ''"'"^?^^^^^' i*^ 
ttm)gl3 5±JC/<y r««®3 6 i^?i^^^^7'yBi3 7 

tr-jiScm^s 8A5j^fi£^nTi^5. 

[0 0 6 6] COj;5«CL-CJgBS:UfcMIM«jgtO:Sr-Y 5iJ 
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/•^-^^(T? y -^'msiEo/e^srH 1 oT-^eB-t-^. 
r-, iiior-i4, ^tiiJcTSismffis 3 tisism® 3 era 

tLrmtS. (2 St) < 8 5'C. 1 2 S-CtcLTV^S. 

01 o*>ib*j5J:pic, t*3t?o«jt-r-i4, gi^^oy 
-^sg6i4jiystafttc:^#<^fe#-t-«>. -f't*''^. 

14, g] 1 2 (::lli§^Lfc!l$tt<7?:Sr<*«^'Ji'iC^"^'''2>« 

[0 0 6 7 1 f^2(DmM(ojf^mx-i-i, ■'<v7ikmm3 4 

i«TS5«^3 3*B^^J^fiS:^i^S»-8•^io^^rBl!^l-■C 
^iroieifeO?^1ST?lll3(cS-:3l'^TK8^LfcO 

rt>, !g4iteii:)gi*roy-^'««'^«a**fe^Ptti4?NW-r 

[0 0 6 8] &(J:CD|?SSOJ^^(C*5i,^-CI4. TSCmiSfo 
Sl'M4±«I5m#f--ffl>'^5^JRJRt LT, (O 

s) t>u< i4*<^K'fk;«ifcsi'M4V'=!>A (Re) . e 

^ (Pt) , (Pd) , ni;^;>A (Rh) * 

'f-^iy (Ti) . i^ly^J^ (Ta) . /Uy'=^i7J^ (R 
u) , -rye^!?^ (I r) ^ffli/^ri> J:^'^ * 

[0 0 6 9] fcSiM*, T95a«i*>S''M:i±Ssm«i^« 

10 0 7 0] ^f^. ±.'m<Dmm<7:>jrmr-\^. ^<vrm» 
[0 0 7 1 1 *rc> ±.u<Dmm<oj^mx'\t. alcvd 

j& SlK-fb ^^B ^ J^fit-t 6 I- o I ^ r fif ife u 

(Z r O2 ) . -mt^^y^t^^ (H f O2 ) . 
STO (SrTiOa) BST ( (Ba. Sr) T 

i03 ) mi:f&m-r^m^\^\^> 05 (b) {c.^ufcy 
[0 0 7 2] ±.u<7yi^mm,mm(o\tmMmt. 

y 3r:r>i. (Z r O2 ) r-^C0tt^m^(i:2 5, "Ig^t. 
/^:7r:r>i. (H f O2 ) T- 3 0 . STO (S r T i O 
3 ) mx 100, BST ((Ba, Sr) TiOa))^ 



(8) 



13 



-f 3 0 omSLti£^Lr^Amn^^^^Am»^tti: 

'C~3 5 0'Cr-J:i/\ 
[0 0 7 3] ±ieLfcALCVD«fet?J;|BroJ:5 

[0 0 7 41 

(C, M4'rc>M,-f-OjiEnA5F owler Nordhei 
^ (F-N) h>';t^>'i'm«6««fcSl'M4ii:«S 

mit^^n^^ (ALcvD) »f j^fiK-r?.. 

[0 0 7 51 *:«§^r-tt, ^fi*fei^^<75ffl 

[0 0 7 61 r-oj; 5 J-b-c. M I Mm^<r>^^^^'>-!f 

11112 1 ±faMIM«ie=^-V^-^i^^<^"-95te;^cLfc»Tffi 
10 3 1 ^\\(DMlMm^^'r^^iy^<o—U^';k\.fiWtW 

So 



^(7 



2002—222934 
14 

[0 5 1 7f^mm(o^:&itmjm<o}^B:^'^i:Wim-r^tz.i^ 

=3^ ^ t:?' »Tffi II ^ Sl^^ ^ ^ ^ A ^ ^ ^ li "C- ^ 

So 

[0 6 1 :^m^^<7yn2<Dmm<ommi:mmi'^it^<^u 

[0 7 1 iilBM IM^i^^-Y-'^v'^'^SiiSXm^O^^^ 
/i^-r XSHK 60 SfT B 0 X* S o 

[081 *igB^o«i**!ft§^-rsfc«)<o^7 7r-fcSo 

[091 *:^0^O|g2 co^JSO^^^^tfc-rSfci^X^tS 
5feC0M I M«it=3f--Y^'^^:x^$'O®T®0T-^So 

[0101 ±m^^^<ouiMmi&^^^'^^y^<^^A^^ 

Jg if» (D y — ^ S 4r "f ^ 7 7 s o 
[0111 t*5fe(7>gtWr-?i0J«b:fe:MIM«it:^P-^/'^v'i5^ 
(;55f;®0 ^ KJTffi0T-fo So 

[0121 «^5feoSffirco»ffi«rKPJ-rsyi:i^'75^filR 

* o y - oau 3£ts.ft ^-f- ^ 7 7 r- *> s o 
[^9■§-oml^l 
1, 

2, 
3. 
4, 



2 1,10 1 i^v =i'y^^ 
10 2 ia:»ii 
10 3 mm^Bm 

2 9, 1 0 4 :/'7 

5 , 3 3, 1 0 5 T^M® 

6, 6 a, 3 4 y<V TBf&M 

7.3 5 laeim^jR 

8 , 10 6 ^ft*ftMJil 
9, 3 8, 1 0 7 

10,11 

2 2 m^'j^mm^ 

2 3 ^/Ba^BV-y ^'V'ii 

2 4 f-^ K'>:d-"/l-JlfemS 

2 5 V-:^ • KU-f VffiftS 

2 6 i/y i^^ 

2 7 <^«*fe)i^^ 

2 8 ^iSPatelitJK 

3 0 h s'^^^S 
3 1 |g2jgmj!&)StS 

3 2 ^?4fflM?L 
3 6 -'^ y T3l«il 
37 ^>'if:^y'^^f^ 



(9) 
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(12) 

F^-A(##) 5F083 AD24 AD42 GA06 JA03 JA05 
JA06 JA14 JA15 JA17 JA35 
JA38 JA39 JA40 JA43 MA06 
MA17 NAOl PR21 
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